Abstract: Hierarchical fuzzy logic systems are increasingly applied to complex systems. There is a need for a structured and methodological approach for the design and development of hierarchical fuzzy logic systems. In this talk a review of a method developed by the author for design and development of hierarchical fuzzy logic systems is considered. The proposed method is based on the integration of genetic algorithms and fuzzy logic to provide an integrated knowledge base for modelling, control and prediction. Issues related to the design and construction of hierarchical fuzzy logic systems using several applications are considered and methods for the decomposition of complex systems into hierarchical fuzzy logic systems are proposed. Decomposition and conversion of systems into hierarchical fuzzy logic systems reduces the number of fuzzy rules and improves the learning speed for such systems. Decomposition of these systems is not a trivial task for applications considered. Application areas considered are: the prediction of interest rate and hierarchical robotic control. The aim of this talk is to review and highlight the research work completed in the area of hierarchical fuzzy logic system by the author. The talk will benefit researchers interested in the application of hierarchical fuzzy logic systems in modelling, control and prediction.
In this talk an innovative method is explained for design and development of hierarchical fuzzy logic systems. Genetic algorithms are used as an adaptive learning method to design hierarchical fuzzy logic systems to predict the fluctuations of the 10-year Australian Treasury bond using Australian economic data. Using hierarchical fuzzy logic systems the number of fuzzy rules in the fuzzy knowledge base is reduced dramatically hence computational times are decreased resulting in a more efficient system. The application of the proposed method to modelling and prediction of interest rate using Australian economic indicators is considered. Genetic algorithms are also used to obtain the fuzzy rules for each fuzzy logic system of a hierarchical fuzzy logic system. From simulation results it was found that the hierarchical fuzzy logic system is capable of making accurate predictions of the following quarter's interest rate. The hierarchical fuzzy logic systems used a fuzzy knowledge base which contains all the rules of the system, this allows an expert to inspect and make any modifications if necessary.
A hierarchical fuzzy logic for multi-robot control problem will also be considered in this talk. The complexity of the multi-robot control problem was tackled by using decomposition of hierarchical fuzzy logic by dividing the problem into smaller manageable parts. This talk will explore how using hierarchical concept learning using the proposed method makes the development of fuzzy logic control systems possible, by encouraging the development of fuzzy logic controllers where the large number of systems parameters inhibits the construction of such controllers.
The research work presented in this talk is unique in the way the hierarchical fuzzy logic systems are developed. The application of this method to several industrial problems such as robotic control and collision avoidance of multi-robot systems will also be explained.
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